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(54) DISTRIBUTED CONTROL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce trouble caused in abnormal 
case of center-side device as much as possible and to reduce 
transmission load and enhance reliability of transmission. 
SOLUTION: Gateway devices 5 and 6 which convert transmission 
protocols are connected to stations 1 and 2 capable of multiwindow 
display for operating equipment of plant facilities through the 1 st 
transmission line. At the gateway devices 5 and 6, many control 
computers 141, 142... are distributed and arranged through the 2nd 
transmission line 13. Each control computer has a set value for 
broadcasting and broadcasts current data in case of analog data by an 
event driven system when the difference between the current data 
and last broadcasted data values is larger than the set value for 
broadcasting or current variation data in the case of digital data when 
the data value changes. Consequently, each control computer 
automatically controls equipment of the plant facilities while using the 
broadcasted data. 
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5, 6mm$tiz>o y-h^i-rsis, 6^5*^2 

* cD»^fc tt^-lal^- * i: Isl (sJ^^Bt 1 - * fit i: (Dm 
fr^-Z J±7-'-* fl* s ^b L fc & 




4- -4. 1 m ^misi ® nu :? 4 — ^ H4r?l -l&mco 4 

5ff?>Q?z^^gssr?>a>T tg©r v x*£^{in^3§i!i?r o* 

^iosfnv^K se 

j?III2. & T:!^<^ fid -1 < Ws^tf-^ <c 

Stela* v «*-^<cB/dgfi$0|!!t! [5Mi>ffgl] 
• v y: /? tfr^W^ § 4- :? 5 ? r * w 5 

smmmwa ^-^mcowmzm '^mmmmzi si 
<-/v©a«*4-ww$<?#i>a v ^^^iin^^^ so 



§^g)^CiTr)^^</;f. H M ^9*2* 
a>4— ^(Gfi y£M6— ^vr^a/: ' ^— ^IQftGogg 

® 2m wo) ^ f j 4- ^ n m&MM ? ^ - 

^-ic^^ ^^ s <?4-— ^vrq-a^: 

coMBco < b <• — ^ y: i- <— -frf J ^f$<E<-— ^■K^:— ^ 
^ 4 - -c 7K < c wnw Q>M~m * 

W-tf 2- 1 ^ 5 §3^?>» 2 »Eg r) s ¥i > T M —ft » ^ 



o 1 1 p z - i i Tfeiagi 



SJGTaS^/ifi*! M <^y K Z4-^imm4?-lg 

a>a»s»«M < ^esws?w^«a»»»iii<»4r 

K ¥li1^/f--c3<ca«f«a8SI! ( St5 16 0 0 0] Ofr 

0 9- « a. v -£ * <- MtiPa-ff 3 -f )« 5 ? * 

aSE^^H— .fro:: ^S^^OM-^GOIH ^ 
^*r*r— t ^ 4; < ^< a— -cqoT v ^<e<>— ^ 

[8 0 0 0] 

(2>qk^l**flti*giD»^3IT¥lffl»* [A 0 0 0] 01 

ifo? 4-— ^a>iSWc-^G?4 — a ^ < cW#— a zi£ 5 Q£ 

f* ? <<? n Tzw&wmaa # ? «■ Mm % --i & # -» 

¥W '^S^ill 3 Ogling SSKQk? 



5<<?4 — cH < c fifties— a -g ^^^sVM^^-f-WSr 
«f#*iBSTr»if-T3<c||>¥4> [9 0 0 0] 

aa^«^ m<^/: v g # > # £ a.sQ!itgii*«tiftKifl 3 

[9 0 0 0] 

<2s<? gtf' S 4-^23t 9 <<? ^ - ^ < c fific ^ — a 3 — ^ 
^S^'r)«^ s (?^--c.q<cfi»¥43 [^ 0 0 0] 

>**iitt[isr»£ftK?s»a»w^ : 3fi«fi« ^un>n% 
■xmm %*mmw ^ n J* 4^ - ^ ^ < a x - a 9 

a.v^^/?«wU:S^&TG!)r v a.5rr? [eooo] 

0 § v 1 i c ^ 5 £ it 5 4- 1> 5£ 5 M di X 

1 & d 4 - cn < c m « ¥ - □ s o 2. 1^ $ mmco^m m 
^mamm^mm * * ^ ©.^ ^ s -b- ? w^a.a« s n 

a? 4^ — ^^g'^'jQi ^— t ^ < c fiia^* § 9- ^ ^ *>3|z:o? 

38^i?«W***Tr»a»«fi«Sj:a¥i*i v ¥}V^^<-« 
fiSStao^« H < ^^KJfti • T^Tl [4l«f<2>2jf3#] 

[2 0 0 0] 

v ^ * <- «r«^ «^ m\®*i ¥ ^■Mmco^mmmco a 

[ t 0 0 0] 
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[0 0 10] ccfcdfc^SfcSIU&cfcKJ: 5, ®m 

©*: s > vtitmws&afflmtz&BUT 1 —* a s &<^ t 

[0011] {6OTffl3>tr^--^tt, -f^> h K 

© <fc "5 £ t^ifefJJ^ST- fel>tj-7>^ 7 3L— 77 

fS&ttiwtzifi, -Y^> h K U ^>^5C©J©-&{ctt^ 
^> Fa^^b&^PS^ffib&Vi©-?:, jl#B#©GiM 

momma. s c t * & . 

[0 0 12] ££>SC, ^> h FU 7>Jj5Mz1}UZ., PI 

z. ammm 3 > e ^ - * ©nm-^egss©^ a j wj§t- 
^v-rfct^-"^^ f f u y>^iCicia^— ^©fi 

[0013] *k % »*JH4c«jts-r-s»Wtt, tr;u» 
ffltff g© EftfMfll iSffl b fc *> © T- , 

rij «£ vmm 7>r*j3. -jvtni- y^m. 

[0 0 14] &;fe\ *#J»ffl3>Ki — ^14, ^> F 

[0 0 1 5] £©j;3&*ifl!feWbfc£fcfc«fc!K tr;u 

* s g<i#©ffiffl^- 3 y - >§&s©& tfji/ftMiMljK&ftijfti 
-rs©x-> t:;i/©:/->*ffi-e»flt«isftfBi»-e*i. 



[0 0 16] St, ta-v>0^7i-^^T-> 

3>tt, {&jffljffln>Kj--^*^'r^> f fu^^ss 

05 v^T^-rs©T% fflj&JcifflffljgM-e^ *fci®ffli3J!9 
#*©l»tc:S^fE££*IK "Tic S. 
[0017] W*IS 6 fc*fJS;^-S*Wtt, -i "<> F F 'J 

^>*ati %5m.M*<D t § t esfrflgta— f y-r -v 
10 t% h^— ^*^$>&v>)SiiBflfe©$ijffliffl3>if j.- 
[0 0 18] 

i&wwmmcDmm] m 1 &ift$£ 1 fc«fc3#«c»j» 

15 Wl, 2tt7 , ^>ha80»««SS!BB-rSfc»©»a7 s 
—*©»£, r/^> h©«|j«sa-r7 , ^> MtSS^n — 

©a^, ^> haswiiasisoaPHiifp&ifftiifT-rs 1 

20 [0 0 19] cne.Xr-i'a^H I S 1 , H I S 2 

ttx si 2 izm-rxoizmz-ity^y Mt^yp— n® 

-fe ^ ^- ^ © ^ 5- 7 ©ffei&gtt <Ditm3k 

^©li^©TfCBiSi^ffl7"Dy^A^^ U 2 1A> 

e.iSi[5a:ro^^A&s(E*mL.-c3f«©«a*sifT-ra 

CPU-eflSBRSnfcT*— ^«UlSiJiBISB2 2©flb, ffijR© 
'^'O »J 2 3, -If U C R T^mSB 24© 

f->3>HISl, HIS2I1 v;u^^-f>H«>* 

jflos (ir^v—^j >7*>7s^h.) tm^hix, m 

*©rv>b8affi!B®SE]B5K:»jSb&»K r^>h^ 
[0 0 2 0] 2 5 0:^— ^5fia*iJffllSP2 2{d«t-QTftfiE 

^nsisait&^bfe^v it^7D-iia±icr>^ > f 
40 wr^m<DT\zwi^ 2 4 ts^-r 5 %m<gk* ^ u t-$> 

-So ^r-ya>HISl, HIS2tci4, ?■) 

7 2 7(c e fcs-x''i7^^Sfe«i^ s/^^;i/2 8(cJ:s 
?v?-^>tm, *-A*BIBS*o*— F 2 9t 
J:i*-Jt?- F»^lC«fcoT, B?H ■ ^©^-^IS 
45 ^^ ^^^^JEiKffl^-^©^, ^77 y7Mffi<Dft 

ffj^s*^ ^^izmm^mmyav^A^^: 

<) 2 l(ct&lrt^n^#fiSI!>$'J©7'7' l J^-S'3>©ll 
fr/«t»it©»^ % 3SE^BfliB©W DfifSf-nti-v 

so [ o o 2 i ] 3 o it^vT.mw^f vT-^ymttt. f© 



- 4 - 




tiatL&wm&Tjim'r—sr**') 3 1, -, eshw^, » 

-f 5 ^ U 3 2, SUt*— BSfWfclStt 
t«r-^/W773 3, &££fMffll3!S 3 4 3F#tfcW-&ix 

[0 0 2 2] IWHISI, HIS2tlifeM3S 
tf-bT+r— /t;*? 1 — ->3>4, 1 &W±©y- f^x-f 

6, 7, yiJ7W>^7x-^ (SIF) 
8 S *y h7-^7'; (PRT) 9 S§&mffi$ tlT 
V>-5. i/'J7M >?7x- ^ 8 tC(i^©e^SS 

10, h ->i-f 7 ttttr A 1 1 UTfi*i« 
1 2#fgM£ftTl^3o 

[0 0 2 3] C©<S&S&3«:, flia.tt'f — h££R 
fflb, ^©{natT'P hn;i/{C{iB ACnet T \ TCP/ 
IP, UDP/I PhBACnet "^©ftfffl, £> b < f£ 
:*y S^I/OT'D hP;i/tTCP/I P^fefiUDP/ 
I PtlOfltffl&ffl^S. CCT% BACnet "tt^HCD 
^ASHRAET-M1&<b$nfc7'D h rUl/fife -5 „ 

to o 2 4] stjiay- bv^^mms, 6t(±^n^en 

Tf»StS»«OSiJ»ffl3>ira— * (J£TF, LOCt«S» 

1 4, , 14, , — fcitfttRC^-f 1^ h^-f 
^^;i/3>hD-5 15, , 1 5, , —ifimffiZtlX^ 

[0 0 2 5] mV&y—'Wr — Z' 3 > 4 (i, #«MW»J' 
X?At£f;:«:®Sl&a£®£:fc., #fWffl»*>;*5 1 A©± 

ttglfc&J^^-^©!^^— *©«#, i^^-A 

#, »J»ffl3 ^Ka-i' L 0 CO*16iSiJ»/^<r- 

^ 7"D y 7 A 43 <fc Vta^^— S>(Dny>7Tv <fc t>* ^ 

[0 0 2 6] itul3<r-h£x^S5, 6tt, {5j£tt3 
#-f — tr*y l-©i§^SCfcj:, 3B^f-^^©7Dl- 
z/;btP— *;uffliSiiSSl 3©t*d h^frtw^fe&ft 

[0 0 2 7] iuiBv- 'J 771/ 'T 7 x— 7, 8(±, {&©{£ 

fTd*li6St»^T^S. 35tB*y — (P 
RT) 9 tt, 1 ^*^Afc«ft««EnJg6T?a»), HIS 
1, H I S 2 * fett^-^r-i/3 > 4*^OW*M 

^/mmmcDmm^^m^-^commm^ bt 




4*g§¥ 1 1 -2 4 7 1 0 



0, HIS1, H I S 2(DWfmm<D)\— Knt:— SEP 

so*-*. 

[0 0 2 8] huIBLOC 14,, 1 4, , — fct, 0 3tC 

05 ^€'j4i, > haarfsmss, y^-^^mcoumnm 

A>£©^-*£lfc>itrAtH7J*- h 4 2, c©Affi77tf 
- h 4 2 A> £ Jft^fi ^- bfe 9, 50.3*5 
SO^-^ftS^LfctK flbCDLOC*»P>PI«»«Sia 
10 T < S^— ^^IBtS-r?)^— ^777 4 3, i&gfcg- 

4 , ft«©R^— ^mKKIgf&JWffl 7D^7A« 
I± ! H4r-**i#t5»Sr-*> ; EU 4 5, £ 

15 rD<7*^A©-5*.£>B^^mOTffl7-D^^A4o e fctJ t iS! 

WJffll-rs C PUf«^titg« • ffcWSS 4 6 , MMM 

4 7 43«tVe»»J»»4 8$?#SW-&ftTV^S. C©£: 
20 ^-^S*/^ 'J 4 7tctt^^> haSOSti§l©ttffi 

{ftt*i:«>Tfitf£-*-So *5t*&frBffl*^* 

25 V>„ 

[0 0 2 9] Bul3y-r h^-f i^^;i/3> hn-7 1 

5, , 15,, Il^iDi^lOlIgftS-j 
v^T, 2SHM> M«i«R8g. *>^F©»J»*frd. c© 
y-f I/* HtV >;^;i/3>hD-7l±LOCi:|Bl«i:§ 

§«^^E 'J 4 7fc«#-i-4Cfc#T?S3. filT, ^ 1/ 
35 ^br-fi/^;i/3>hn-7l 5, , 15, , -l±LO 
Cfc|5]«©«ISg$r4.o©T-, LOCi:tK>TlWS. 

[o o 3 o] &±<D&5ii&wcfflmi'X7-j*<Dm 
mz^rmw-fz. $t-f, his KD^—?mm®m 

gB2 2tt, BH^ffl^— 'J 3 1 *f,|fS7D- 

ASrfflV^T, W«7D— HUBSf^JSUHa^t'; 2 5fc 

5. ^©i:§, 7"^> hiaMBiS^ftii©®©^^ > 
45 K^S^-Tii:*. ^>KWti;2 3H!«J4>> 

7j^gP2 4fC l^i© 1 ?^ > K'i'liffiSr^-r-So 
[0 0 3 1] B5I3W-SS7D— ^jBH©a^tt®feSV> 
50 ttv;i/^-^^ > K^^©tt^Jc*5^Tx 7*7>MftfiS 
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7 CC i s v >>;*t§fK $ h tc — K29i:<t SJW^ 

[0 0 3 2] ::f, y-h^x^^l5lt e^s§3 
SLOCIt HISl*e.ie>hT<Sr-^7 1/-A 
I, ^If&WfflT'P^vA^ V 4 1 ©zTp^Aicfie 

[oo33]&loc <Dsmmm 4 6 a, mmwm 

»C«p»JiJfl9K«#-r * t * fc. tt»r-i'* 1 tV7D 
-tr^T-*-^ KStH^THflSSJf&^ff U » 

jB@ fc:fe^Tfl&©LOCj&»e> H«»«HWJffl 7 s — * ©T 

[0 0 3 4] itUiU &LOCC^t$57-7> hlS 

B§:fiii#&g§© ©JSP ic <&® & 7 s — * * s & v> © T% r-^A-y 
774 3 fc«#£;h/t ^ ^fcffl^TSIIMflH 

&ffl^Tft47'7> MW»«HSft«6iJ»-r*. 
[0 0 3 5] ft*. HIS l^ilFLOCfr&SlgSh 

[0 0 3 6]^T, W±©.fc3££ifi©JI5!Bfc:.fc*i 

wsfysu 7 , 5>hgft»«»sa»sij»-r-5« i x -© 

fc£fl!l©L0C©7^-*£<&S£lh5i^* 5 ;&S* s , ft 

© l o c a- e> wm.3m.is ti & T—tr £m *) U 

T^6©T% HI SCfttiotiRr-^SIiJffll/Tf 

Ct* s T"^-5. CCD^tll H I S 1 tffimtftoT 

*>. hi s icfu>oTLoc#Ki!i+3aim«ss»j 

CRCLOC36»»«i:«:o-rt»S»LOC©*HW 
16 H K § & £: if » •& - i: ** tf S 5 . 

[0 0 3 7] W*«2 K«toS^»«|»5'^7 l A©-|S 
flWWBaBfc-p^T §&»§-*-*. c©HMl©^S8l±, LOC 



14, , LOC 1 4, , •»©$8«©3SiliB«0yT?feS. 
[0 0 3 8] -?ti.t)%^ SLOChLTIl, ^«)^JxK 

is^t-*-^^ * >; 4 5 izmmftWLmm%.mtm%.£ti. 

t5. -S, 7^> hmmM%s J P7o-tX<Dmffl7 : -* 
l*j,fclM-»0©<k 5 Lifers* ^©^b^- 

[o o 3 9] ttao^-^csftHBKo^T*, mmtm 

15 t&im\mmm<Dmfr%mmi,tzmz-&z>o ,r©<fc-5& 

[oo4 0]eeoT, w±©±-5«tiuis©^ffiK«tn 
tf, r^-n^T*— ^©»^K:i±^iaffl-ai«fcBuiapi*» 
w u fc t-*- * « t ©na** * n fc i5i^$8ffl as^ 
20 «w±©ts, ^mm^-vteZKmm&MXss 

t^-V ^^^U^— ^©^(ctt^-SSYb?-*— * Srl5j$S^6ffi 

a>l, 2tt«L0Ct«L/Tlfi*7 f -^*5*biRi(S 

25 7,r- ->3 VCCPUOMfi^^li^SM^iXs b*»t> 

^-->3>1, 2 ti^flT-^, ta-V>^>^7x- 
X^t 1 — ->3 >{PJlT*ttM?)^^^ < ffl^^^S^jSISS^ 

30 [0 0 4 1 ] ^©i^J&JH-'JV^S©*^ 
tt-f^> h©^U^V[!gf3^U^O©T\ 5imBvf© 

eiSASTttsK- y >* r #iCfcjt'vteasflw&*tifc:ffi 
eai©esiefcj6s«>-6ci:3&»-c**. 

35 [0 0 4 2] »:!;, m&m 3 C^bS^Mfflly^rA 
©-SUS©je«tov^TKWrs. £©**i©JB!BHU 
LOC 1 4, , LOC 1 4, , —<D^\Z—7 : —5r<D$m. 

[0 0 4 3] LOCK, miaiUfcia^TT-D^-^ 

s, ^> b k u J; *) mm.$mm7t>n, m 

©DDC*«ftrLOC*jJ;veiSIS3±taS6ix4. «■ 
LOCti, ffe©LOCA^|B]?g^fg^nT< Sf- ^S: 
r-^M5»774 3C§#U gLOC{C*SV>Tlfef*SiJ 
45 »OTC*4r5>Ha«IIIS**J»t5i:*, ^Kffe 
<DL0C<DT~Sr<Dft&*2kQtt. *S7'7>MSfiS 

[0044] b*»u 3b:— 7 s — ^©<s«tt*«a*sn 

{feOfeSLOCfilT-T^-^lcM^^bT&s^V^ 
50 ^ ^©LOCOSmofetotC^-^^*^^ 
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otr-^ &MLft X-g?Ji^tf.m&£. 1:5. 
[0 0 4 5] ^C1T% ftL0C*fett*ttfflf-i'S4 

^S^SOfeSLOC^ ^tolSS^— 4 5&C 

[0 0 4 6] d©J:3«e*jsSfc-*-S£i:fcJ:tK 

fro, i&gfc^-* Srffe© L C Ot» U tc 10 

[0 0 4 7] 14 tt&}3&3 4 fc«fc>4#1ft«ijffll«> 

m&*ftm£& t t>&&wimmi'X : Tik&. e;nw»os 15 

sail caiufe nrnmrnm x- & s . 
[0 0 4 8] tr;ucDffiffl^^LT{?y^ii#pgri;ccia 
4 tstJ; d fcttft© V->fc#W- e>n, tr;ugffi#© 

#J;ti££lS$6NO. 1, NO. 2. ^->BfCtt^Jx.tf 
^ISggNO. 3, NO. 4. v^->Cfcl±m«ffi»WI 
NO. 5, NO. B^ISg^nTl^St-rS. ^©5*. 

1/— >a, Bfcfc[B]-©t:;i'g{£;f\ \/— >Cfcfcgij©£;i> 
Stt***^"*- 3 *»©£•*" 3. 25 
[0 0 4 9] -fCf, ^^©ff^itC^Ttts ^tfrtr 

S'/VU-roiISS^ 0SH«NO. l~NO. 4) & 

x*)mm9 ■. 00, wzmn 8 : 0 0) , ztiz&m 

SSM?I©fc«>©P IifcttP I D (P : Jt«, I : m 
ft, D : Jgtfr) ^OftJW^*— *-£©flb*iJfflI£jE>g& 

\/->Cfco^T*l^ttfc*«^u-:r©«l»#^, » 35 

<fc tteifc© V - > r t & ^jt l 
«IS^i/-7'ri:fcj||iJ»t:j&B«:7*-4'fe)e*a»-r 

5. 

[0 0 5 0] JW±©<fc 5 icf-— f^'r— i/ a > 4 (C^— 40 

> & «t viagg ^ ; u - y r i: t # m. bh sa $ n x v & l o 

#2o©\/->£&*r1-£i;#. lo©';->(Z)LOC 45 
[0 0 5 1 ] *©*SS, *ffla*lft«IW-rs»J»ffl3> 

* s sati^T?>ni.= cn&ftLoccttsijfflijbrftiiSK: 50 



KSft, C©BSSyfc»-3^TL0Ctt^*©A*>W»> 
[0 0 5 2] cnKJ:oT» *LOCttffl*fc:«:£Uifc 

[0 0 5 3]J&ij\ -n?.S$Wffl3>ta-^LO 
C, 3 fc«fc*#1^»'>;*T-*t 

[0 0 5 4] slfil5Cib5MMiyXTA 
©— fSJIE©JBJIBK^>UTBi9J-rs. £©£SJE©JI2JBI±in 
H*^— *©*«jifiJffl*Bia^jBB.««i"TffeS. LO 

h F 'J :/>#SK«fcoT*^*S©#!B7 J — *#«fcV 

> h©tfw^-*sra«s8«*- *©■*?, tj 

^f773 3 SfciiT^^^'J t^— 
[0 0 5 5] iCf, 

^^itKiWJ^-^&^-rS^ *LOCtr-^* 

[0 0 5 6]t-3T, ei±©J;5 4:|5Jlfi©^j|ICJ:*i 
H, LOCfflP/r^-TSgff^— ^$r-r^> h KU^VT? 
J: 5 ta-Y>-f >^7i-^^r-i'3> 1 ten 
7 s — ^i: UT0f*LTV>5©T% ^—^(DTZlzTs 

«t ^iBffl©^— ^ m^s&^rs §r^» s ^ t ifix- 

HSW-^BBBHa 5#it©IBtaw*»&fflafc:fT-5 - i: 
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